Characterization of potassium channels in respiratory cells. I. General properties.
Potassium channels present in the basolateral membrane of respiratory epithelial cells play an important role in the process of chloride secretion. Utilizing the patch clamp technique, we examined human cultured respiratory epithelial cells derived from patients with cystic fibrosis (CF) and normals individual (N) for the existence of and for the properties of K+ channels. We obtained qualitatively and quantitatively identical results for both preparations (CF and N). K+ channels were spontaneously present in cell attached patches. The channels showed burst appearance with rapid flickering within the bursts. When the pipette was filled with 145 mmol/l KCl, a mean conductance of 131 +/- 25 pS (n = 15) was read from the I/V-curve at a clamp voltage (Vc) of 0 mV. After excision, the conductance read from the I/V-curve at Vc = 0 mV was 212 +/- 11 pS (Pipette: 145 mmol/l KCl, bath: 145 mmol/l NaCl) (n = 61). With NaCl in the pipette and KCl in the bath, a similar conductance was obtained (g = 210 pS; n = 2). When both, pipette and bath contained KCl, the conductance was increased to 302 +/- 19 (n = 7). The channel was highly selective for potassium over sodium: PK + /PNa + greater than 40. The channel open probability was only slightly voltage dependent i.e. the open probability increased slightly with depolarisation. For most of the channels one open time constant (to = 6.3 +/- 1.6 ms; n = 22) and one closed time constant (tc = 1.8 +/- 0.3 ms; n = 21) was obtained.(ABSTRACT TRUNCATED AT 250 WORDS)